Introduction
RA duration, years n/a n/a 16.2(±8.2) 12.5(±9.7)
Disease active parameters
Tender joints n/a n/a 3.2(±4.0) 3.3(±4.6) Swollen joints n/a n/a 2.5(±0.5) 2.4(±0.9) DAS28 n/a n/a 3.5(±1.2) 3.7(±1.5)
Autoantibody status
ACPA positive, % n/a n/a 7(33%) 85.7*
Medications
Methotrexate n/a n/a 11(52.4%) 14(66.7%) Prednisone n/a n/a 9(42.9%) 14(66.7%) Biological agent n/a n/a 5(23.8%) 4(19.0%)
Periodontal parameters
PD (mm) 1.9(1.6-2.2) 3.0(3-3.7)* 2.9(2-3) # 3.8(3.4-4.5)* # CAL (mm) 2.2(2-3) 3.0(2.6-3.5) 3.0(2.9-3.4) 4.0(3.7-5.3)* # BOP (% sites) 6(1.2-16) 6.7(2.7-13) 5(3.8-7.7) 7(5-14)
Missing teeth 2(0-6) 4(1-7) 6(2.5-11) # 6(3-10) Plaque Index 0.5(0.1-1) 0.5(0.3-0.8) 0.5(0. RA affects subgingival microbial load, richness and diversity 117 We investigated the total microbial biomass in RA subjects and found that non-118 periodontitis RA patients had a significantly ~1 log higher bacterial burden than did control 119 individuals without periodontitis ( Fig 1A) . A total of 779 OTUS were found and the impact of 120 RA status on microbial diversity and richness was examined by assessing the number of 121 observed OTUs, Chao1 and Shannon indexes. RA patients had increased microbial diversity 122 compared to controls, both without periodontitis. In subjects with periodontitis, RA was 123 associated with increased diversity assessed by number of OTUs ( Fig 1C) and Shannon Index 124 ( Fig 1D) . Thus, RA was associated with an increased diversity like that one observed in control 125 patients with periodontitis compared to control patients without periodontitis ( Fig 1B and 1C ).
126
To analyze whether the subgingival microbial communities in patients with RA were 127 distinct from that of controls, we performed unweighted UniFrac distance analysis ( Fig 2) .
128
Microbial communities in patients with RA had distinct clusters compared to control patients 129 without the complicating factor of periodontitis (Fig 2A, Actinomyces) ( Fig 3A) . In the same way, pathogenic species such as Prevotella, 144 Aggregaticbacter actinomycetemcomitans and Parvimonas micra were significantly increased 145 in RA patients with periodontitis compared to control subjects with periodontitis ( Fig 3B) . 146 We also observe an increased concentration of gram-negative anaerobic species on RA 147 sites compared to control sites with periodontitis (S1 The increased levels of the cytokines IL-6, IL-17 and IL-33, positively correlated with 171 periodontal parameters such as probing depth and number of missing teeth as demonstrated in 172 increased levels of inflammatory cytokines (IL-2, IL-6, IL-17, IL-33 and TNF-) ( Table 2) .
178 studies in mice showed that RA induces alveolar bone loss which is linked to changes in oral 227 microbiota of these animals [27] . Thus, the results presented here provide further support that 228 similar events occur in humans. 229 We found that RA was associated with increased microbial load and diversity, which is 230 consistent with previous reports that periodontitis, unlike most polymicrobial infections, is 231 associated with increased bacterial diversity [41] . In addition, we observed that the severity of 232 RA, reflected by the number of tender and swollen joints, was significantly correlated with the 233 presence of pathogenic oral bacteria (i.e. Fusobacterium nucleatum and Treponema socransky).
Haemophilus

234
In agreement with our results Zhang et al. [11] reported that bacteria enriched in RA individuals 235 showed positive correlations with RA parameters. However, this study did not investigate 236 whether differences in the oral microbiota were associated with periodontitis. Another study The limitations of our study rely on its cross-sectional design, with a single time 265 measurement. Therefore, we are unable to answer the question whether changes in the 266 microbiota are a cause and/or effect of the RA. Besides this, the use of different types of 267 medications to treat RA may affect the periodontal inflammation and microbiota. It is also 268 important to mention that the analysis of predicted functions by PICRUST is only descriptive, 269 as the ideal method to assign metabolic functions is direct analysis by RNA sequencing.
270
In conclusion, our study is the first to demonstrate the influence of RA Manacaparu, AM, Brazil) that were inserted in 5 sites with deepest probing depth for one 306 minute. After removal, the material was pooled together and stored in a sterile tube containing 307 500 µL of sterile distilled water and centrifuged at 3,000 g for 5 minutes. The paper points were 308 discharged, and the pellet was kept at -80°C until DNA extraction. The raw reads were trimmed to remove regions with a low Phred score. 
